Evaluating the roles of energetic functional constraints on teleost mitochondrial-encoded protein evolution.
Mitochondria are the power plant of cells, which play critical roles not only in energy metabolism but also in thermoregulation. These two roles have been individually suggested to influence mitochondrial DNA (mtDNA) evolution, however their relative importance is still rarely considered. Here, we conduct a comparative genomic analysis of 401 teleost complete mitochondrial genomes and test the roles of these dual functional constraints on mitochondria to provide a more complete view of mtDNA evolution. We found that mitochondrial protein-coding genes of migratory fishes have significantly smaller Ka/Ks than nonmigratory fishes. The same data set showed that the genes of fishes living in cold climates have significantly smaller Ka/Ks than tropical fishes. In contrast, these trends were not observed for two nuclear genes that are not involved in energy metabolism. The differences in selection patterns observed between mitochondrial and nuclear genes suggest that the functional constraints acting on mitochondria, due to energy metabolism and/or thermoregulation, influence the evolution of mitochondrial-encoded proteins in teleosts.